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[fff*« 2 ] 

[it*^ 3 ] 

lit 4 I 
[W*^ 5 J 
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#02 0 0 2-2 8 1 8 5 6 ^- v : 2/ 

i <7)^i <h o^om^:^^^ ill oTio 19 , 

fulfil 1 0*^_L<7)B£^^(i, Wti-W|lty f l2« 
[ft *5 6 ] 

um 1 o^m^t i tz n m mm 1 o*«±K^j&$*irt:flrfB£2 o^a?©^ 

MlffER)^ y y'co—Jjfil Ki&o T 2 ?ij HBE^iJ LXMWL £ ti& , Iff *5 5 XJ2 6 

!tfiB*^iiiitiEf&?- * rf^igii, ttrfas 2 comm. t mu^mmmm^- y 

[Iff 9 ] 

E*ft&« ji k * m » * Mm@e?iJ u** mswfc^M * tsiit-r & tz & k 

mf ie»M 3d 0 S& & IEHj -T 4 tz 46 o IE 0 i: , 
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[If 1 0 ] 

im^m 1 1 1 

If*® 9 X(i 1 0 KififcO^E^T- * -/^ICh^IifcffM Lti 

[If*® 1 2 ] 

Sflft® $ ^ l-^tf x If *® 1 1 KfE*R?>3E¥7c;3MRo 

lit *® 1 3 1 

o 

[ft*® 1 4 ] 

If*® 1 3 \zUWL(nmM.it^mW^:^7^Ut Ltffli/^IT-Ko 
[^<7)M3&f£0J!l 

[0 0 0 1 ] 
[0 0 0 2] 
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, #R b 7 > v X ? £ « tb <DM& "C*S$I * ~f n -t X $ *i * 

[0 0 0 3] 

J: 9 £IS¥7}£fi> #HS¥ 1 0 - 1 2 5 9 3 1 ^ii:S^$fitv^ 

ttMb^>yX?£I£g1-&^7^§&<^-?:\ ^fttLTWtKf, Z<D 
WWk b 7^7X ^lEHj^^SO^nx b £ f&Mi" 4 - t nTit£ 4 * 0 

#Jri s fflv>£>*i* (T. Shimoda, et al, Techn. Dig. IEDM 1999, 289 (##^3C 
flU) > S. Utsunomiya, et al, Dig. Tech. Pap. SID 2000, 916 (tt^fftXffii 
2) , T. Shimoda, Proc. Asia Display / IDW ' 01, 327 (#MfH\fcitt3) > S. 
Utsunomiya, et al, Proc. Asia Display / IDW ' 01, 339 (2Mf H\fcBU ) . 
S. Utsunomiya, et al, AM-LCD '02, to be presented (WWtttffll 5 ) ) 0 
[0 0 0 4] 
1 1 

# W¥ 1 0 - 1 2 5 9 3 1 
[##lt« 1 ] 
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T. Shimoda, et al, Techn. Dig. IEDM 1999, 289 

S. Utsunomiya, et al, Dig. Tech. Pap. SID 2000, 916 

T. Shimoda, Proc. Asia Display / IDW ' 01, 327 
[WWtttM 4 ] 

S. Utsunomiya, et al, Proc. Asia Display / IDW ' 01, 339 

immxm 5 j 

S. Utsunomiya, et al, AM-LCD '02, to be presented 
[0 0 0 5] 

[wmm$k l <t n t -r %> mm 

10 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

[us 4- »^-r * ?t stxD^m 
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zmfc-t %> it^tM^^ii 1 zmm-tz tz & mm * ±ie^*® k^j ic*t 

[0 0 10] 

EL) fH\ mfCHftlt^ ^7X-7itf^ WC&tt*^ ^H B H «i 1 > LE 
[0 0 1 1 ] 

[0 0 12] 
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[0 0 13] 

l£<9, zox^^mmmT-^^M^-^^^tzn , h^^^tz^iht^^^^ 

[0 0 14] 
[0 0 15] 

[0 0 16] 

iff 4 L < (4, $IJfP3M£<7>&* K-£iin2>m2<D h 9 >i/X9<nr- MI©^- 

* ( ± % # fw tip # g £ a s - co #fc a @e & t - & & $ n r v > & 0 

[0 0 1 7] 

KJt^T , &M<D%L*mWL-t h Z t &X § SO-C, ^MlffEl*^ -y y<7)f y 7° 
MLT, tt*E^#-C* -6 ^^®«»^ 7 7^J:f)#< ffM~r h Z t t £ 

z tz , m*m mmm ? •? k ?m $ n & mm t t o k^: * m & £ 
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[0 0 1 8] 
[0 0 19] 

m&ttSMSSrilTSMfcaH 1 F) <7>m£^&<-f &-<!:rt ? -C 
[0 0 2 0] 

[0 0 2 1 ] 

^imoU l o»ffi»^oE«K3?-t*iSfllfc * 0 < ttf-c£ 2><DX\ 

i <^M5s?-£-ti£L^@Egii-f t , ztibm i oeasai^t— *t— 
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[0 0 2 2] 

CJ: *k $£^B#ti^ffl^»f--y7°^^2coS^^'bPJ^|-r^)-<h7i ? #^i:^ 
[0 0 2 3] 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 
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10 0 2 7] 

s§:^ 7 7°<7> m frfc u jc * /n?- o## lao •c^S^'ft: * £ criiis^ f- 

[0 0 2 8] 

xl/nn;vU^7*v^ (EL) SH\ «Jn3BfcSt^\ -/^X-rlfcft*^ % 
[0 0 2 9] 



[0 0 3 0] 
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o (WJHU^i-^rltE L^^S 1 0 0 (*> 3o<7)feIifl> 2, 3 £-^A,-cf#j& 

zti&mm i o i h u ^^w^scE9iJL-cflt*$*it:v^o 

®!xJ2\ feBBaUrt^fe. feli2«> fe®^3 75 s fffelc*tJS 
Ltv^o #M«1 0 1(2, Ht<7)IIb7>y'X^ (TFT) £^A,-e«j££ 

[0 0 3 1 ] 

02 12, IBSf 1 0 1 OfflfjiHov^TlttW-fSia-eab^o 02 (a) lifflf 1 0 

1 co^pMH^^ U HI 2 (b) (202 (a) Kfclt&A-A' ©fffitH^^LTv^ 
& c 0 2 (a) t?li^««t±, «ffi5l3RO— aj^B&LT^tTv** 

o 

[0 0 3 2] 

m 2 tc^-r i d If lOlli, ^f^xf^iPW^^^Iti 0±t: 

, TSfflo^fbJKn, n 1 oe*mi 12. m 2 <n&mm 1 4 . ^itmi- v 1 6 *m 

ILtM^titv^o @2 (a) -C(i, »lRCI f »2 0EIMI^)fll5i* 

[0 0 3 3] 

g 1 mmm 1 2 j±, 1 o±Kf^^tt^>m^u (msm) 2 0 mmn 
^$1 2 0 1 % 2 <d e<mi K-g- * *i a it-^fn * ) t <t> w * m^cift KS^-t 

htz^bcD^r^ f2 2 ZSAsX-mi&ZtL-Z^&o tfz. &mW$k2 Q*?^-?^ 7 2 

2 (a) -e(i^|g^fg[5WtCov^T(2*H&L-C^t-Cv^ 0 

[0 0 3 4] 

m 2 mmm 1 4 (2. mi mmm 1 2 jiKitmzn&m^ (e*o 30^ 

tzmm-r z>tz*b(n-?7 y 3 2 skimi-m 1 6 *w$h-tz>tz$><r>sf-vfz 4 1 
, 7^34 tjs#«i 3 0 op H i *m%m~WM~rz> tz*><ow&<r>'* ? k 3 

6 frb&2>'*v Kf£ 3 8 ^^«?Hti/^ 0 02 (a) -C(20?f£ 
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Sftv 'J 3 ) 7»)&£*itv>& 0 H2 (a) -C(i. fy/3 4i:ov» 

[0 0 3 5] 

f&znx&n, iowiiioifii:^w#fe@n, 2. 3£-e*i-r*a£ 

[0 0 3 6] 

H^i^-i 1 6 (±> H2 <7)BE«IB 1 4±tC5^ffi$tL4 3o<7)li^mffi4 0 

cwittS4 o twiniLr^$tL**a«ffi4 2 #m*mii4 o 
lig 4 6 sr^-e»dt$*L-c^4o &mmwm4 o ^^i^i 4 4^1111 

, 2, s^-ewts^ntv^o .tasu^^y -7° 3 4 ia 19. ^-®^m*i4 

33 «K #fe®^l> 2, 3^ft^^5AtlX^ y ^>^£tl& 0 
[0 0 3 7] 

d co J: ^ ic, 3 oofeM^tcov^TOlEfttKlIi^^ 1 oof? 7°3 4 CilHt 

>y^^ $5^-r & m& \,z jt^ x , ttt&^v y^m^ 1/31: nu m 

[0 0 3 8] 
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[0 0 3 9] 

^Sn&lcjBll^^vX? (TFT) ^nm%£~(vm£.iftfrt)^1r <-tz>tz 
[0 0 4 0] 

3 o<7)X-f -y^ > m m h7>v^^STl, S T 2 , S T 3 <: , 7£ffii]OfI 

1, DT2, DT 3 £^-t:1SJ&£;aT^,5> 0 
[0 0 4 1 ] 

lEKlLTV^o ^flqft^i, 0 3 tC/jx-rx^ y^>^|]l h 7 * S T 1 it 

, Atim^ CSCT K9>f If^fclSh 7>y^DT 1 ZWiitZ 

-tho Y*7 4 tf > b7>yX^DTlli, felliSt 1 4 4 

^itti^iiit^o x^7f y mm f7>y^^sT2a'7^ 

kf>^|g| !>7>yX^DT2 £a^£-;b-£/jiHSt0j&K J; oT, fe®«2 £flf 

j&i-£§&7t;ii 4 4 n?/t-rmyrL£fij$Pi- & 0 ^ ^ y^y^mm h7>yx^sT3 

K9>f tf>^Iih7/yX^DT3 £&^£-;b-t>:^IIjlf J: o t\ fell 

*3 ^f#^i-^i§7feS4 4 izwi-tmmum-t&o 

[0 0 4 2] 

±i£ l 4 y y vmm h^y^^^R xf& k 9 >r tr y mm h?y * 

Eaw35 f 3&±**») <o»w^y «t 19 -etL-e'tt^^tL-cv^o #>■ 

OJUHKfi, S i 0 2^^^^^®^M^tLTv^o 
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[0 0 4 3] 

—mtLX, 7 4 y f h 9 > ^ S T 2 <7)^pM@^BI4 (a) K^i" 

tHC, EI4 (a) OB-B' $rBH£EI4 (b) C^LTV^ D 
[0 0 4 4] 

0 4 (b) H^i"J:d^, f 7 7 p 3 4li, S#5 6±C, $ 1 Wffitl 5 0 , 

##{£Ji 52, i2 <Dmm 5 4 ^joi^m/i Lxm$LZfcT^z> 0 m i corae 

5 0 (±, 7 4 y ^ > Vmm h =7 y y7 9 S T 2 <7>^- h tl^tia^B^ 5 0a 

£^-cfij?5<;£*i-<:^;z> 0 ^If$/i5 2fi, 7,4 y^yywWk h ? y ? s t 

2 -9 #*f« 52bt, d ay^mitm 52bil2 Og&BIJg 5 4 

t%n%MKl%m-f&fzi6(D-7°7?'5 3 a , 5 3 b £-^~C#J& $ tiTV^ 0 fjl 

2o@e^g 5 4 (i, y ^-y^nm h ^yyyw s t 2 ov-v k w-r >fi 

Mm V 9 > ? S T 2 tMOJIfti&^W LT^£ 0 
[0 0 4 5] 

[0 0 4 6] 

^ 1 <7>gE!JUI 5 0 (i, @£|&5 0 a - 5 0 d £^A<-e«J&£ *iTV^ 0 5 0 
alt, #X^7f>^|I1^7>y^^STK ST 2. S T 3 <DY— Y WMk^ 
*feTV^<htttC, H2 OSe* 7 |^^^-ttL^@E^5 4 a iim^W^^Tc^tiT 
>l(7)@e^5 0 al^LT, g£*&5 4 a £t> LXfe&m ^ £ #tf&1~ -?> - <h K 
I *) > #X >fyf> F7>y^^STl, S T 2 , S T 3 O IMt £ ftU © 1~ 

&X %Z> 0 
[0 0 4 7] 

S£^54a(i, EI3 H^v^TtiEl^^^lB&LTv^^ HPI^;(iljl2co 
ZtiX&iO, Z(D^y K£^LT^ y "7°3 4<D^U^hm^5 4 a KjfeStM 
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(i, #X ^ > ^SIIR h7>y'X^STK ST2, ST3 U^^f -Sr££t*S 
[0 0 4 8] 

5 0bt±, 5 2 a t m%w K&mz fix is t) , x -y -f - y mm 
v 7 y V7 9 s t 1 frhmszti&mtL* y^j^yynm F7>^^dt 1 

[0 0 4 9] 

0 c(i, 0 2 <Dg£*fJi^£n£K$l5 4 d £t> LT#2»f*iI 5 2 b t 
m^W^li^tLTjo > X-f S T 2 

mt£ K7^f tf> 7~mm V ? > V7 *? D T 2 ^fzciI1-&1»£Jlo itit:, K 

[0 0 5 0] 

5 0 d (i, 5 2 c <h m^w ^mm^tixis *K 7 A y^-y rmwk 

Y 7 y vX 9 S T 3 7>iM£!&£n&mirL£ K7^f \£y YWm V 7 > vx 9 D T 3 
t^ii1-<l>1!it££Jid £ £: & K7^f fcf > 7MWk h 7 > vX * D T 3 cor- h 

[0 0 5 1 ] 

#2*f$e 5 2 (i, ^##fli5 2 a - 5 2 f £-^-A,-cfit$; $ tiX o 

5 2 a (i, -^ffiij^l£^5 4 b 1«1IJ^@E^5 0 b h^^^tLTio 

<9 , 7 4 yf-y ?Wm V v y v 7 9 S T 1 co^flit -? 0 5 2 b (i 

> -^jSij^@£^5 4 c tW^fi, «ffiij75 ? @B^5 4 d <h^£*i-C& 19 „ X^ 
■7 > ^7*»)^ f7>-7X^ST2 o #>f|#§l 5 2 c (i, — 5wfIU 

* ? Be*i 5 4 e tmwtzti, m^mmiu 5 0 d t^M^ tirio 19 , x >r * r>y 
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[0 0 5 2] 

M#:I5 2 dli, E*&5 4g, 5 4 f <DZti*rtit&&iZti2> t t fcU, & 
V7 9 D T 1 <ar&141Iit£tB ? o 5 2eli, E& 5 4 h , 5 4 i <D^tL 

H i) x K7^ fcf > ?*if $1 h7>y^^DT2 0?£t4fH& fctl 9 o 5 2 f 

[0 0 5 3] 

i2Wgeii5 4(i, SE«I5 4 a - 5 4 k £-^/Cfl|j£$*lTV**o - 

$ 2 oB&ffm 5 4 o±m cm $ f ^34^ f^spiu^ t w t ^m^eu^ 

[0 0 5 4] 

m 2 OKISUf 5 4 <T>±M fcti, 1 Offl^? K5 6 a-5 6 j «b 0 * 

»f^^{±, K5 6 a^fi, H[^#*c0^ieSP t LT3&j£$*L* 0 

bWv K5 6 a~5 6 j M\ _ti£ L £Iilt 1 0 1 U^t tia^y K3 6 (EI 
2#BS) £ — C^St^ «t 9 Clt^$tLTV^ 0 i5!:^tf 77°34$:5 
$£U K5 6 a^£_hi£L*:III2 K^irmm 1 0 1 C^i^^.^^ KJf3 

K3 6 LTInJ:^ "9 CLt, f 77°3 4 «9 ^ 

[0 0 5 5] 

/iy K5 6 a (±, ^7^5 5 a £rfrLTB£$l5 4 a fc*&WKft$ji:$*tTV>* 
o y K5 6 a*^LT^85^<bE«l5 4 a ^3£«^ ? tt#&£ tlT, 

yf V7h7> v -X ?ST1~ST3 tmW) £ *i& 0 
[0 0 5 6] 

y K5 6 b(i, 7°7^5 5 b £^LTg£$t5 4 b fc*5cCMK£M£$*i"CV>* 
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[0 0 5 7] 

K5 6 c 7°7^5 5 c £?>LT§efJt5 4 c t ftT 
o ^<7)/^-y K5 6 c ^iMT»^^@et5 4 c ^m^rt^*^ X^yf> 

[0 0 5 8] 

/N'y K5 6 dit, 7°-7^5 5 d£^LTg£f§l5 4 e im^W^S^^ 
0 >l<7)/^y K5 6 d^^Lt»t,@ei5 4 e H*aE7&*ttif&$ *U X^-yf> 

[0 0 5 9] 

/<y K5 6 e ii, 7°^ y"5 5 e ^iMTSef 5 4 f £*$Cfi&KftiR£;ixTV»& 
o CKZV?? K5 6 e HMt»?)Ei5 4 f H«SR56*«*&$*L, K?>f tr> 
^*IR h 9 > vX * D T 1 cofet4«^mvjfL«^$ o 
[0 0 6 0] 

K 5 6 f IdU -7°^ ^55 f £4hLTffi*S5 4 g £ «SCWK:£H£$ *L"C\<*& 

t> k 7 -y tr > m m b 9 > v * * d t i ^ p> mti $ nswat^n 5 4 g > 7° 

7^*55f, 'iy K5 6 fR^ISv^ K5 6 f fc^SCWKftflESftrt:/"?-;' K3 
[0 0 6 1 ] 

^°y K5 6 g(i, "7?? 5 5 g =Sr^L"CR«l 5 4 h £S^6*KCg^$*i-Cv>& 
o y K 5 6 g &^Lm3P^«bB£*& 5 4 h K 3 *L, <f tf> 

T'fcK h 9 > ? D T 2 O^^umSE^^^ ft&o 
[0 0 6 2] 

K5 6 hii, 7^?* 5 5 h £^LTSe*ft5 4 i tWMtf)k~&Wi J £*iX^Z> 
o K5 6h(i, L f:^ 5 7 F 3 6 W 1 o t l^fiij Cil $ ti^ 0 

t, K7^e > K h7>y'X?DT2^f 3 ^$ *L*Si5£7&«BE*ft 54 i, 7* 
7^*5 5h, a'7K5 6 hS[Mi^7 K5 6 h tf ^Cgt?^^^ K3 
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[0 0 6 3] 

K5 6 i (i, ^7^5 5 i &?>LTE>!&5 4 j fc*&WK«MS:$*lTv** 
o K5 6 i £y>LT^7)^E*H 5 4 j KmSfo&^l&SJi, K7^f tf> 

[0 0 6 4] 

K5 6 j fi> -7°7^5 5 j £?>L"CE*l5 4 k tiX^Z 
o -co/W K5 6 j (i> ±jS6L/w/<y K3 6<7)loi:l^(:I^$n^o L 

r, K7 tr> -ynwk v >i?x 9 dt 3 ^h^ti^^WiWWM^ 4 k, -? 

7^5 5 i > 'ly K5 6 i S.^eM^;' K56 i kiSlWtftaSfi^? K3 
[0 0 6 5] 

f 7 7°3 4±.lZHgLlfbtlZ> 1 01@O/*-y K56a-56 j t> Ztlb<D 
K5 6 a3fi:— *t— IzttfcLXfSttf bhZ 1 01@W^°-y K3 6WKf(:o^ 
X&m-tko K5 6aft, K3 6 <7)@E*(±|sI £ %2><DX 

y Z\ZXl±?-y -72 4 \ZWLtfh*lh'*v K5 6 af ^tCOV^t^^l, 

[0 0 6 6] 

me it. -i-v?3 4 ±.\,zwfbti&&s*v w&mz-o^xmM-t&mxhh 
*7tH6 (b) i±, yuwn&Wfrttz-D^xmm-f&mx&ho 

[0 0 6 7] 

i6 (a) lC^-TJ:-9tc, ^7K5 6a|li, ^ v ~f 3 4 coS^Tt"^ (H^ 
c7)X77fo]) tC5 03fe-<T, R#^|fi]fcEX"***Y^lp]ir2 0^^E11 (5X2 

ittl^$tL-5>p^SB^| (g|^O09-e(± 1 0 m) SrMIKL-CEtt$tL-Cv^ 0 
[0 0 6 8] 

KSr^y -7° 3 4 ^|P]tw?&o-C 2yiJKEfi-f4 Cl fcCi 
me (b) l^tiTCl^'vKH^J^IU:^ *>&v^i3?!l^± 
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[0 0 6 9] 

[U6 H^-rjrWJ-eti, 'iv K5 6 a ~~ 5 6 j <t>«&£ 1 OiM, K<W 
>fX*24j«mXl 5//m, KOmjRSS: 10//mi: Ltv^o 

[0 0 7 0J 

EI 6 ( a ) H^-T «fc -9 K* 2 ?ijH@E«-f &*#^<7>^ 7 7° 3 4 OffiH 

(i6 4 0 0//m2 (=16 0//mX4 0/im) £ & *K K£ 3 ^JKBEfii" 

^O^- -y -7° 3 4 OMSK± 8 1 9 0 ju m 2 (=126^mX65//m) 

o ^•7K^2^Ji:ieit^-tt:J:otf 7^3 4(/)f 77H 

[0 0 7 1 ] 
[0 0 7 2] 

ft ( 4 > JJJLT tw K W i" -6 » 1 xe - * 5 Iff ^^"Cv^o 
[0 0 7 3] 
<f| 1 Ig> 

fjl 1 Igli, El 7 ( a ) U^i" i^C, 3£¥tEM 6 0 _LHffl** WSW* 

) 6 2 «r^1-*o 
[0 0 7 4] 
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\t\ 0 %J^JiT*&&0;W2 L<, 5 0%JA±-C**O**«t 0«f* L^ 0 Z<Dffi. 
mm&^^it<DffiM (ox) /6 ? J: D 4? ft <ft*). fHJMDi 6 2 fcpjfflii- -Soldi 

[0 0 7 5] 

T(±-7°n-tx?UJt^< (00 350-100 0 °CflK) iii^i^ 
[0 0 7 6] 

fs^TcM 6 0 omjffi*|-*M±, S£rt ? 3 5 0 °CJil_tO £ <offlf-i L < , 5 0 0 °C 

-->77 0 5 9, g$l^*'7X0A - 2^0#aM!t#'9*3& , 3*lf <b*L& 0 
[0 0 7 7] 

i fc, $e^tcS«6 OOjy^li, iftUR^Sfifcv^ ii-STti, 0. 1-5. 
0mmSgj£T-*&<Oj& s #fS L < , 0. 5-1. 5 mmmB.X$>2><D&£ $ L 
v> 0 *e^tc^6 OOl^^J; i}J£lt*Uf «t 5&£rt ? -t# U ct f)j?tttL(f^¥ 
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